ver since Till and McCulloch (1961) identi¢ed cells with the ability to recapitulate the hematopoietic tissue after radiation damage, isolating a pure population of stem cells from somatic tissues has been a primary goal. However, achieving success has been limited. Even today, four decades later, a unique characteristic that can be used to isolate a pure population of hematopoietic stem cells is lacking. The same can be said for epidermal stem cells.
Hematopoietic stem cells have been traditionally enriched by two complementary techniques: surface expression of multiple cell markers followed by in vivo functional assays, such as radioprotection and tissue regeneration. Seven years ago, a new population of hematopoietic cells was identi¢ed (Goodell et al, 1996) . This population was labeled SP cells (for side population) because they had the ability to actively pump out a vital DNA dye (Hoechst 33342) and thus were located to the side of the stained cells in a scatter graph generated during £ow cytometry. These SP cells were shown to be pluripotent for the hematopoietic system and able to di¡erentiate into other tissues (Goodell et al, 1997; Jackson et al, 1999) . Isolating a population of living epidermal stem cells has been more problematic. Although it has been known for decades that a population of epidermal cells can regenerate the epidermis (Compton et al, 1989) , and thus acts like a stem cell population, we have been hampered in isolation procedures by the lack of viable markers. A subpopulation of epidermal cells has been identi¢ed, but not isolated, by long-term retention of a nuclear label (Bickenbach, 1981; Lavker, 1982) . These label-retaining epidermal cells (LRCs) exhibit properties expected of stem cells, slow cell cycle, high proliferative potential, long life span, and most importantly the capacity to maintain and repair the tissue in which they reside. Since all stem cells are expected to have a very long life span and may be the cells responsible for the cancers that appear later in life (Cairns, 1975; Lajtha, 1979; Potten, 1997) , developing an easy isolation procedure for speci¢c somatic stem cells and determining that it results in a true population of stem cells is critical for understanding how these cells function in normal circumstances and how to manipulate these cells to ameliorate disease.
In this issue, Terunuma et al (2003) have taken a step toward achieving this goal. They determined that human neonatal foreskin epidermis, like the hematopoietic system, contains a side population of keratinocyte cells (SP-KC) that can actively pump out the Hoechst dye, although these cells appear to use a di¡erent ABC transporter system than the hematopoietic cells. They also compared the SP-KC population to a human epidermal LRC population that they created by labeling Nude mice carrying grafts of the human foreskin tissue. They found that the SP-KCs have a cell surface phenotype di¡erent than the LRCs. Thus these human SP-KCs appear to be a distinct population of cells, di¡er-ent from the hematopoietic SP cells and di¡erent from the human foreskin LRCs. The Vogel lab plans to determine in future studies if SP-KCs function as stem cells in vivo.
As so often has been noted, a true stem cell must satisfy several intrinsic and several functional criteria: They must remain stem cells for life. To maintain the integrity of their DNA, they will either need to divide infrequently to allow time for DNA repair or will need a very e⁄cient DNA repair mechanism. They may also show a unique DNA property, asymmetric division, producing one cell that remains a stem cell with the original DNA compliment and one cell that ultimately di¡erentiates and contains the newly replicated DNA strands (Cairns, 1975; Potten et al, 2002) . They must be capable of unlimited self-renewal, thereby maintaining the population of stem cells for the lifetime of the organism. They must be clonogenic, and by this I mean they must be able to produce a population of surrounding daughter amplifying cells that maintains the tissue under normal circumstances. They must be able to respond and repair the tissue after catastrophe. Recent research also suggests that somatic stem cell populations are not ¢xed to speci¢c tissues, that exposure to developmental or damaged environments can mobilize these cells to regenerate not only their original tissue, but also other tissues (Anderson and Gage, 2001; Krause et al, 2001; Jian et al, 2002; Liang and Bickenbach, 2002; Theise et al, 2002) . These ¢ndings o¡er renewed hope for the possibility of targeting multiple tissues for gene or cell therapy.
However, how the stem cell maintains itself and its normal and cross-regenerative functions in vivo are still not understood. Are stem cells maintained by an intrinsic quality established during embryonic development? Do stem cells carry markers that make them unique? Or is a stem cell formed by its environment, a response to an extrinsic signal? New isolation procedures and identi¢cation of distinct cell populations, such as the SP-KCs reported in this issue, take us one step closer to answering these questions.
